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DETAILED ACTION 



1 . The following is a Non-Final Office Action in response to the communication 
received on November 6, 2000. Claims 1-46 are now pending in this application. 



2. The examiner has reviewed the patents and publications supplied in the 
Information Disclosure Statement (IDS) provided on January 31, 2001 and April 16, 
2003. 



3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1-40 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

The basis of this rejection is set forth in a two-prong test of: 

(1) whether the invention is within the technological arts; and 

(2) whether the invention produces a useful, concrete, and tangible result. 
As per the first prong of the test, for a claimed invention to be statutory, the 

claimed invention must be within the technological arts. Mere ideas in the abstract (i.e., 
abstract idea, law of nature, natural phenomena) that do not apply, involve, use, or 
advance the technological arts fail to promote the "progress of science and the useful 
arts" (i.e., the physical sciences as opposed to social sciences) and therefore are found 



Information Disclosure Statement 



Claim Rejections - 35 USC § 101 
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to be non-statutory subject matter. For a process claim to be satisfactory, the recited 
process must somehow apply, involve, use, or advance the technological arts. 

In the present case, the steps of method claims 1-40 only recite classifying a 
population based on medical histories and tests to determine individuals' risk and 
affected status for a biological condition; however, none of the steps apply, involve, use, 
or advance the technological arts since all of the recited steps can be performed in 
person or by use of a pencil and paper and without the need of a computer or other 
technology. These steps only constitute an idea of how to classify a population based 
on its medical histories and tests. 

As per the second prong of the test, for a claimed invention to be statutory, the 
claimed invention must produce a useful, concrete, and tangible result. In the present 
case, the claimed invention produces a classification system (i.e., concrete) based on 
individuals' medical histories and tests to determine their risk and affected status for a 
biological condition (i.e., useful and tangible). 

Although the recited process produces a useful, concrete, and tangible result, 
since the claimed invention, as a whole, is not within the technological arts as explained 
above, claims 1-40 are directed to non-statutory subject matter. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1-12, 14-18, 20-30, 32, 34-37, 39, 41-46 are rejected under 35 
U.S.C. 102(e) as being anticipated by Campell et al. (U.S. 6,059,724). 

As per claim 1 , Campell et al. discloses a method for the classification of a 
population, comprising: 

analyzing medical histories of a population (col. 6, lines 12-51; The system 
analyzes a population's biomarker values over an extended period of time, or 
longitudinally.); 

analyzing medical test results for the population (col. 6, lines 12-51; The system 
analyzes a population's medical test results, or measurement occasions, over a period 
of time.); and 

based on the medical histories and the medical test results, classifying the 
population into one of the following sub-populations classifications for a selected 
biological condition (col. 10, lines 38-44; The system classifies individuals who are at 
risk for a particular biological condition, and predicts them as acquiring or not acquiring 
the biological condition.): 

a. at risk and affected (ARA) by the selected biological condition (col. 18, 
lines 37-43 and 51-67; The system classifies individuals as being at (high) risk and 
predicted to be affected by the biological condition.); and 
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b. at risk and unaffected (ARU) by the selected biological condition (col. 
18, lines 44-67; The system classifies individuals as being at (low) risk and predicted 
not to be affected by the biological condition.). 

As per claim 2, Campell et al. discloses the method of claim 1 , further comprising 
generating statistical data related to the medical histories and the medical test results 
wherein classifying the population comprises analyzing the statistical data (col. 6, lines 
12-65; col. 7, lines 7-21; col. 17, lines 28-47; The system uses statistical methodologies 
to analyze a population's medical histories and test results.). 

As per claim 3, Campell et al. discloses the method of claim 1 , wherein analyzing 
medical histories comprises assigning numerical scores to selected conditions 
associated with the selected biological condition (col. 8, lines 10-62; col. 37, lines 16-28; 
Figure 1 ; The system plots the scores for the two populations indicating the scores for 
the populations 1 empirical distribution functions. The classification of individuals into the 
populations is based on analyses of both medical histories and test results. Mixed- 
model analysis is used to develop confidence levels (or scores) for biomarkers gathered 
in medical histories and test results.). 

As per claim 4, Campell et al. discloses the method of claim 1 , wherein analyzing 
medical test results comprises assigning numerical scores to selected medical tests 
associated with the selected biological condition (col. 8, lines 10-62; col. 37, lines 16-28; 
Figure 1 ; The system plots the scores for the two populations indicating the scores for 
the populations' empirical distribution functions. The classification of individuals into the 
populations is based on analyses of both medical histories and test results. Mixed- 
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model analysis is used to develop confidence levels (or scores) for biomarkers gathered 
in medical histories and test results.)- 

As per claim 5, Campell et al. discloses the method of claim 1 , wherein analyzing 
medical histories and medical test results comprises assigning numerical scores to 
selected conditions associated with the selected biological condition and analyzing 
medical test results comprises assigning numerical scores to selected medical tests 
associated with the selected biological condition (col. 8, lines 10-62; col. 37, lines 16-28; 
Figure 1 ; The system plots the scores for the two populations indicating the scores for 
the populations' empirical distribution functions. Mixed-model analysis is used to 
develop confidence levels (or scores) for biomarkers gathered in medical histories and 
test results, where biomarkers with high confidence levels indicate a high predisposition 
to a particular biological condition.). 

As per claims 6 and 7, Campell et al. discloses the method of claim 5, wherein 
classifying the population comprises evaluating the numerical scores for the medical 
histories and the medical test results; and combining the numerical scores for the 
medical histories and the medical test results and classifying the population based on 
the combined scores (col. 5, lines 1-58; Mixed-model analysis is used to develop 
confidence levels (or scores) for biomarkers gathered in medical histories and test 
results, where biomarkers with high confidence levels indicate a high 
predisposition/probability to a particular biological condition.). 

As per claims 8 and 9, Campell et al. discloses the method of claim 5, further 
comprising generating statistical data related to the numerical scores for the medical 
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histories and the medical test results wherein classifying the population comprises 
analyzing the statistical data; and where the statistical data comprises generating a 
frequency distribution plot related to the numerical scores for the medical histories and 
the medical test results (col. 8, lines 10-62; col. 37, lines 16-28; Figure 1; The system 
plots the scores for the two populations indicating the scores for the populations 1 
empirical distribution functions. The classification of individuals into the populations is 
based on analyses of both medical histories and test results. Mixed-model analysis is 
used to develop confidence levels (or scores) for biomarkers gathered in medical 
histories and test results.). 

As per claims 10 and 1 1 , Campell et al. discloses the method of claim 5, further 
comprising comparing the medical histories and the medical test results of the sub- 
population classified as ARU with the medical histories and the medical test results of 
the sub-population classified as ARA; and wherein the medical test results comprises 
genetic test results and comparing the genetic test results of the sub-population 
classified as ARU with the genetic test results of a selected portion of the sub- 
population classified as ARA (col. 13, lines 50-53; col. 19, lines 1-22). 

As per claim 1 2, Campell et al. discloses the method of claim 1 1 , further 
comprising determining genetic differences between genetic test results of the sub- 
population classified as ARU with the genetic test results of the sub-population 
classified as ARA (col. 19, lines 1-22; The system compares the biomarker values of 
each population, where the biomarker values are gathered from each populations 
medical histories and medical test results.). 
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As per claim 14, Campell et al. discloses the method of claim 1 , further 
comprising selecting the portion of the sub-population classified as ARA and using the 
selected portion as a control group (col. 32, line 66-col. 33, line 14). 

As per claim 15, Campell et al. discloses the method of claim 1, wherein 
classifying the population further comprises classifying the population into the ARA sub- 
population, the ARU sub-population or a sub-population classified as unknown risk and 
unaffected (URU) by the selected biological condition (col. 10, lines 38-44; col. 18, lines 
37-67; col. 37, lines 16-38; The system classifies individuals who are at risk for a 
particular biological condition, and predicts them as acquiring or not acquiring the 
biological condition. The system also discloses that the term, prescribed low probability, 
can simply mean not being in the high risk group. The system also discloses that many 
subjects can be considered "borderline," and thus, difficult to classify.). 

As per claims 16 and 17, Campell et al. discloses the method of claim 5, further 
comprising comparing the medical histories and the medical test results of the sub- 
population classified as ARU with the medical histories and the medical test results of 
the sub-population classified as URU; and wherein the medical test results comprises 
genetic test results and comparing the genetic test results of the sub-population 
classified as ARU with the genetic test results of a selected portion of the sub- 
population classified as URU (col. 13, lines 50-53; col. 19, lines 1-22; col. 37, lines 16- 
38;). 

As per claim 18, Campell et al. discloses the method of claim 1 1 , further 
comprising determining genetic differences between genetic test results of the sub- 



Application/Control Number: 09/707,576 Page 9 

Art Unit: 3623 

population classified as ARU with the genetic test results of the sub-population 
classified as URU (col. 19, lines 1-22; col. 37, lines 16-38; The system compares the 
biomarker values of each population, where the biomarker values are gathered from 
each populations medical histories and medical test results.). 

As per claim 20, Campell et al. discloses a method of data analysis to identify a 
selected population, comprising: 

defining disease characteristics of a selected biological condition, including 
medical tests associated with the biological condition (col. 9, lines 31-48; The system 
uses biomarker data to define characteristics of a selected biological condition.); 

analyzing medical test results based on medical tests performed on biological 
samples from a plurality of subjects with respect to the defined characteristics of the 
selected biological condition (col. 14, lines 8-32 and 41-55; The system analyzes 
biomarkers taken from medical tests.); 

based on the analysis, determining the affected status of each of the plurality of 
subjects (col. 17, line 50-col. 18, line 12); 

defining risk characteristics of the selected biological condition (col. 9, line 66-col. 
10, line 56; The system uses biomarker values as risk characteristics of a selected 
biological condition.); 

based on the risk characteristics, determining a risk status of each of the plurality 
of subjects (col. 9, line 66-col. 10, line 56; Based on an individual's biomarker values, 
the system determines their risk status.); 
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based on the affected status and the risk status, classifying each of the plurality 
of subjects into a predetermined category for the selected biological condition (col. 19, 
lines 1-22; col. 18, lines 13-50; The system classifies subjects based on their affected 
and risk status.). 

As per claim 21 , Campell et al. discloses the method of claim 20 wherein the 
defined disease characteristics of the selected biological condition have associated 
numerical scores and determining the affected status of each of the plurality of subjects 
comprises determining numerical scores based on the analysis of the medical test 
results (col. 8, lines 10-62; col. 37, lines 16-28; Figure 1; The system plots the scores 
for the two populations indicating the scores for the populations' empirical distribution 
functions. Mixed-model analysis is used to develop confidence levels (or scores) for 
biomarkers gathered in medical histories and test results, where biomarkers with high 
confidence levels indicate a high predisposition to a particular biological condition.). 

As per claims 22 and 23, Campell et al. discloses the method of claim 20 wherein 
the defined risk characteristics of the selected biological condition have associated 
numerical scores and determining the risk status of each of the plurality of subjects 
comprises determining numerical scores; and wherein the defined disease 
characteristics of the selected biological condition have associated numerical scores 
and the defined risk characteristics of the selected biological condition have associated 
numerical scores, the classification of each of the plurality of subjects into a 
predetermined category being based on the numerical scores for affected and risk 
status (col. 8, lines 10-62; col. 37, lines 16-28; Figure 1; The system plots the scores for 
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the two populations indicating the scores for the populations' empirical distribution 
functions, which indicate affected and risk status. Mixed-model analysis is used to 
develop confidence levels (or scores) for biomarkers gathered in medical histories and 
test results, where biomarkers with high value indicate a high probability (or risk) to a 
particular biological condition.)- 

As per claim 24, Campell et al. discloses the method of claim 23, wherein the 
numerical scores for affected status and risk status are combined to form a combined 
score, the classification of each of the plurality of subjects into a predetermined 
category being based on the combined numerical scores for affected status and risk 
status (col. 32, line 25-col. 34, line 48; Tables 2 and 3; The references provides an 
example of where affected status (i.e., Disease Status) and risk status (i.e., Potential 
and Candidate Biomarker values) are combined and used to classify subjects.). 

As per claim 25, Campell et al. discloses the method of claim 20, wherein the 
medical tests associated with the selected biological condition have varying degrees of 
relevance in defining the disease characteristics, the method further comprising 
assigning relevance weighting factors to the medical tests based on the degree of 
relevance, the affected status being based on the weighted medical tests (col. 33, lines 
15-48; The reference discusses Potential and Candidate Biomarkers, which have 
varying degrees of relevance in defining the disease characteristics. For example, 
Candidate Biomarkers are considered "statistically significantly," based on previous 
research and experience, related to a particular disease.). 
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As per claim 26, Campell et al. discloses the method of claim 20, further 
comprising generating statistical data related to the affected status and risk status 
wherein classifying each of the plurality of subjects into a predetermined category 
comprises analyzing the statistical data (col. 33, line 15-col. 34, line 48; Table 3). 

As per claim 27, Campell et al. discloses the method of claim 20, wherein the 
plurality of subjects are classified into a category selected from a group comprising at- 
risk, affected (ARA) and at risk unaffected (ARU) (col. 18, lines 13-50; col. 34, lines 12- 
48). 

As per claims 28 and 29, Campell et al. discloses the method of claim 27, 
wherein risk status is determined at least in part from medical histories of the plurality of 
subjects, the method further comprising comparing the medical histories and the 
medical test results of the group of subjects classified as ARU with the medical histories 
and the medical test results of the group of subjects classified as ARA; and wherein the 
medical test results comprises genetic test results, the method further comprising 
comparing the genetic test results of the group of subjects classified as ARU with the 
genetic test results of the group of subjects classified as ARA (col. 13, lines 50-53; col. 
19, lines 1-22). 

As per claim 30, Campell et al. discloses the method of claim 29, further 
comprising determining genetic differences between genetic test results of the group of 
subjects classified as ARU with the genetic test results of the group of subjects 
classified as ARA (col. 19, lines 1-22; The system compares the biomarker values of 
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each population, where the biomarker values are gathered from each populations 
medical histories and medical test results.). 

As per claim 32, Campell et al. discloses the method of claim 30, further 
comprising identifying a diagnostic assay based on the genetic differences between 
genetic test results of the group of subjects classified as ARU with the genetic test 
results of the group of subjects classified as ARA (col. 19, lines 35-51; The system 
identifies a diagnostic assay that is performed in three phases.). 

As per claim 34, Campell et al. discloses the method of claim 20, wherein the 
plurality of subjects are classified into a category selected from the group comprising at- 
risk, affected (ARA), unknown risk, unaffected (URU), and at risk unaffected (ARU) (col. 
10, lines 38-44; col. 18, lines 37-67; col. 37, lines 16-38; The system classifies 
individuals who are at risk for a particular biological condition, and predicts them as 
acquiring or not acquiring the biological condition. The system also discloses that the 
term, prescribed low probability, can simply mean not being in the high risk group. The 
system also discloses that many subjects can be considered "borderline," and thus, 
difficult to classify.). 

As per claims 35 and 36, Campell et al. discloses the method of claim 34, 
wherein risk status is determined at least in part from medical histories of the plurality of 
subjects, the method further comprising comparing the medical histories and the 
medical test results of the group of subjects classified as ARU with the medical histories 
and the medical test results of the group of subjects classified as URU; and wherein the 
medical test results comprises genetic test results, the method further comprising 
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comparing the genetic test results of the group of subjects classified as ARU with the 
genetic test results of the group of subjects classified as URU (col. 13, lines 50-53; col. 
19, lines 1-22). 

As per claim 37, Campell et al. discloses the method of claim 36, further 
comprising determining genetic differences between genetic test results of the sub- 
population classified as ARU with the genetic test results of the sub-population 
classified as URU (col. 19, lines 1-22; col. 37, lines 16-38; The system compares the 
biomarker values of each population, where the biomarker values are gathered from 
each populations medical histories and medical test results.). 

As per claim 39, Campell et al. discloses the method of claim 38, further 
comprising identifying a diagnostic assay based on the genetic differences between 
genetic test results of the group of subjects classified as ARU with the genetic test 
results of the group of subjects classified as URU (col. 19, lines 35-51 ; The system 
identifies a diagnostic assay that is performed in three phases.). 

As per claim 41, Campell et al. discloses a system for data analysis to identify a 
selected population, comprising: 

a affected status data structure containing numerical data defining disease 
characteristics of a selected biological condition, including medical tests associated with 
the selected biological condition (col. 9, line 31 -col. 10, line 38; The system uses 
biomarker values to define characteristics of a selected biological condition.); 

a disease risk data structure containing numerical data defining disease risk 
characteristics of the selected biological condition (col. 10, lines 1-44; Using the 
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biomarker values, a risk assessment can be made for an individual for a selected 
biological condition.); and 
a processor to: 

accept medical test results from a plurality of subjects and assign affected status 
numeric scores to the medical test results based on the numerical data defining disease 
characteristics of the selected biological condition (col. 10, lines 1-44; The system is a 
computer-based system that collects biomarker data to determine risk for an individual 
for a selected biological condition.); 

store the affected status numeric scores for each of the subjects in the affected 
status data structure (col. 10, lines 1-44; col. 17, line 50-col. 18, line 12; The system 
acquires and stores data related to affected status (i.e., disease status) for a 
population.); 

accept medical history data from a plurality of subjects and assign disease risk 
numeric scores to the medical history data based on the numerical data defining 
disease risk characteristics of the selected biological condition (col. 9, line 66-col. 10, 
line 56; Based on an individual's biomarker values, the system determines their risk 
status.); 

store the disease risk numeric scores for each of the subjects in the disease risk 
data structure (col. 9, line 66-col. 10, line 56; The system uses biomarker values as risk 
characteristics of a selected biological condition.); and 

determine a affected status and risk status for each of the subjects based on the 
respective affected status numeric scores and the disease risk numeric scores (col. 19, 
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lines 1-22; col. 18, lines 13-50; The system classifies subjects based on their affected 
and risk status.). 

As per claim 42, Campell et al. discloses the system of claim 41 , wherein the 
processor combines the numerical scores for affected status and risk status to form a 
combined numerical score, the processor further classifying of each of the plurality of 
subjects into a predetermined category being based on the combined numerical scores 
for affected status and risk status (col. 32, line 25-col. 34, line 48; Tables 2 and 3; The 
references provides an example of where affected status (i.e., Disease Status) and risk 
status (i.e., Potential and Candidate Biomarker values) are combined and used to 
classify subjects.). 

As per claim 43, Campell et al. discloses the system of claim 41, wherein the 
medical tests associated with the selected biological condition have varying degrees of 
relevance in defining the disease characteristics, the processor further assigning 
relevance weighting factors to the medical tests based on the degree of relevance, the 
processor determining the affected status based on the weighted medical tests (col. 33, 
lines 15-48; The reference discusses Potential and Candidate Biomarkers, which have 
varying degrees of relevance in defining the disease characteristics. For example, 
Candidate Biomarkers are considered "statistically significantly," based on previous 
research and experience, related to a particular disease.). 

As per claim 44, Campell et al. discloses the system of claim 41 , wherein the 
processor further generates statistical data related to the affected status and risk status, 
the processor further classifying of each of the plurality of subjects into a predetermined 
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category being based on analysis of the statistical data (col. 33, line 15-col. 34, line 48; 
Table 3). 

As per claim 45, Campell et al. discloses the system of claim 41 , wherein the 
processor further classifies each of the plurality of subjects into a predetermined 
category selected from a group of categories comprising at-risk, affected (ARA) and at 
risk unaffected (ARU) (col. 18, lines 13-50; col. 34, lines 12-48). 

As per claim 46, Campell et al. discloses the system of claim 41 , wherein the 
processor further classifies each of the plurality of subjects into a predetermined 
category selected from the group of categories comprising at-risk, affected (ARA), 
unknown risk, unaffected (URU), and at risk unaffected (ARU) (col. 10, lines 38-44; col. 
18, lines 37-67; col. 37, lines 16-38; The system classifies individuals who are at risk for 
a particular biological condition, and predicts them as acquiring or not acquiring the 
biological condition. The system also discloses that the term, prescribed low probability, 
can simply mean not being in the high risk group. The system also discloses that many 
subjects can be considered "borderline," and thus, difficult to classify.). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 13, 19, 31, 33, 38 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Campell et al. (U.S. 6,059,724). 

As per claims 13, 19, 31, 33, 38 and 40, Campell et al. does not expressly 
disclose the method of claims 12, 18, 30, 37 and 38, further comprising identifying 
genetic drug targets or vaccine component based on the genetic differences between 
genetic test results of the sub-population classified as ARU with the genetic test results 
of the sub-population classified as ARA or URU. However, Campell et al. does disclose 
comparing the biomarker values of the populations (col. 19, lines 1-22) in order to 
identify potentially important discriminants for a selected biological condition (col. 21 , 
lines 24-33). Thus, if a discriminant such as serum cholesterol or systolic blood 
pressure can be identified, it is well known in the art to identify which drugs are used for 
those discriminants. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art for the system of Campell et al. to identify drug targets 
associated with the discriminants because doing so would be in line with the goal of the 
system of Campell et al,, which is to identify biomarkers that predict a high probability 
for a biological condition and, in turn, provide an individual with the means (such as a 
drug or lifestyle change) to combat the biomarker so as not to acquire the biological 
condition. 



9, 
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Conclusion 



9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Matson (U.S. 4,863,873) discusses a method for biological testing; and 

• Kristal et al. (U.S. 6,558,955) discusses methodology for predicting and/or 
diagnosing disease. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to C. Michelle Colon whose telephone number is 703-605- 
4251. The examiner can normally be reached Monday - Friday from 8:30am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tariq Hafiz, can be reached at 703-305-9643. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1113. 

Any response to this action should be mailed to: 



Commissioner of Patents and Trademarks 



Washington D.C. 20231 



or faxed to: 



703-872-9306 



[Official Communications; including After Final 



communications labeled "Box AF"] 
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703-746-7202 [For status inquiries, draft communication, labeled 

"Proposed" or "Draft"] 
Hand delivered responses should be brought to Crystal Park 5, 2451 Crystal 
Drive, Arlington, VA 7 th floor receptionist. 



cmc 

June 12, 2004 



^JARIQ R. HAFIZ X 
SUPERvSoRYRMT EXAMINER 
TECHNOLOGY CENTER 3600 



